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PREFACE 
THE exposition of the relations of 
heredity and environment here given 
differs from that frequently set forth 
in the name of genetic science. I wish 
to emphasize, therefore, that it is 
presented as the outgrowth and fruit 
of the most orthodox genetics of the 
straitest sect of experimental Mendelism. 
It is designed as a statement of the 
present situation of scientific knowledge. 
The writer is not one of those who hold 
that inspired thinking may take the 
place of experiment in such matters. 
The only conclusions at which we can 
rest are generalized statements of the 
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observed facts. Such it is believed are 
here set forth. 

The beginnings of knowledge often 
point to clear and simple conclusions 
that range themselves in the pattern of 
some obvious theory. Such  con- 
clusions are drawn with confidence: 
they are set down in the text-books ; 
they are fixed in the mind ; they acquire 
authority ; they become part of science. 
Only details, illustrating and applying 
these principles, require, it seems, yet 
to be discovered. As the details are 
worked out, they are ranged as best 
may be under the theory; if some of 
them fit it awkwardly or not at all, 
these are but laid aside as indigestible. 
In time there comes to be a great store 
of facts that do not fit the accepted 
generalizations. But to revise the 
generalizations—hic labor, hoc opus est ; 
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this is not to be lightly undertaken ; 
it throws all into confusion; it dis- 
credits what science has pronounced ; 
itisavoided. Theory and facts become 
hopelessly at variance, yet they con- 
tinue to rest side by side in a single 
framework. Such has been the course 
of events in the science of genetics. 
The hen of Mendelian theory has 
hatched a brood of swans. She would 
fain claim them as her own, but they 
have lost all semblance of chicks. 
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I. THE QUESTION 


Man’s recent deplorable activities have 
brought forth in swelling chorus the 
question: ‘‘ What’s the matter with 
man?” And no antiphonal choir 
responds: ‘‘ He’s all night!” Rather 
rises the farther question: ‘‘ What must 
be done about it? How can man be so 
changed that he will no longer pursue 
his disastrous practices? ”’ 

Other organisms have been improved 
—if by improvement is meant alteration 
to make them resemble a particular 


[9] 


PROMETHEUS 


type that is considered better. How is 
this done? And can the same method 
be employed with man ? 

Men and other organisms begin their 
independent existence as minute bits of 
material; as cells. All those of the 
Same species appear much alike. But 
they enlarge, transform and develop 
into individuals that are very diverse. 
Some are much more desirable than 
others; for all agree that it is more 
desirable to be normal than deformed 
or feeble-minded. There is, indeed, a 
great series of grades, from the fool up 
to Shakespeare; though as to the 
ranking of the intermediate grades, no 
consensus can be traced. 

The underlying biological questions 
are: How does, it happen that some of 
these bits of material develop into one 
sort of an individual, some into other 
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sorts? And can anything be done to 
make a larger proportion of them, or all, 
develop into desirable individuals? 
Much has been learned on_ these 
questions since the key to an under- 
standing of the vdles of inheritance and 
environment in development was 
recovered just twenty-five years ago. 
Knowledge has moved rapidly and has, 
indeed, changed fundamentally within 
the last ten years, altering the picture 
as to the relations of heredity and 
environment. What has gotten into 
the popular consciousness as Mendelism 
—still presented in the conventional 
biological gospels—has become gro- 
tesquely inadequate and misleading ; 
particularly have its seeming implica- 
tions as to the trivial véle of environ- 
ment come into a new light. 
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II. THE BIOLOGICAL BACKGROUND 
HEREDITY AND ENVIRONMENT 


WuAT happens in any object—a piece 
of steel, a piece of ice, a machine, an 
organism—depends on the one hand 
upon the material of which it 1s com- 
posed; on the other hand upon the 
conditions in which it is found. Under 
the same conditions objects of different 
material behave diversely; under 
diverse conditions objects of the same 
material behave diversely. Anything 
whatever that happens in any object 
has to be accounted for by taking into 
consideration both these things. 
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Neither the material constitution alone 
nor the conditions alone will account 
for any event whatever; it is always 
the combination that has to be con- 
sidered. 

Organisms are like other objects in 
this respect ; what they do or become 
depends both on what they are made of 
and on the conditions surrounding 
them. The dependence on what they 
are originally made of we call heredity. 
But no single thing that the organism 
does depends alone on heredity or alone 
on environment: always both have to 
be taken into account. 

What an organism is first composed 
of comes directly from its parents ; this 
is the reason why dependence on that 
composition has been called heredity. 
But this habit of speech has led to 
conceiving heredity as something in 
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itself, an entity, a “ force,’’ something 
that itself does thmgs—an error that 
has induced clouds of misconception. 
Possibly we should be better off with 
no such concept as heredity; then 
analysis would be correctly directed 
toward understanding, in organisms as 
in other things, in what ways there is 
dependence on the stuff they are made 
of: in what ways on the conditions in 
which that stuff is found. 

As to the dependence on the stuff that 
they are made of, research has shown 
that the substances passed from parent 
to offspring, giving rise to the phenomena 
of inheritance, are a great number of 
discrete packets of diverse chemicals, 
embedded in a less diversified mass of 
material. The masses formed by the 
groupings of these packets are visible 
under the microscope as the chromo- 


[15] 


PROMETHEUS 


somes. The number of different kinds 
of packets that go into the beginning of 
any individual is very great, running 
into the hundreds or thousands. They 
are not massed in a haphazard way, 
but are arranged in a definite manner ; 
so that the young organism is like a 
well-organized chemical laboratory with 
many re-agents so arranged in con- 
tainers as to react with one another in 
an orderly way, producing a definite 
and harmonious result. 

Development, we know, consists in 
this orderly interaction of these sub- 
stances with one another, with the rest 
of the cell body or cytoplasm ; and with 
the oxygen, food and other chemicals 
brought into the cell from outside ; all 
under the influence of the physical 
agents of the environment. The final 
result—what the individual becomes— 
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is dependent upon all these things; a 
change in any of them may change the 
result. 

The disposition of the chemical 
packets, or genes, is known to be at 
the beginning that of a double serial 
arrangement like a pair of strings of 
beads ; each chemical has its precise 
and practically invariable place in the 
series. For each packet in one of the 
two strings there is a corresponding 
packet in the other, so that the whole 
forms a set of pairs of packets. The 
two corresponding packets of one pair 
may both contain the same chemical. 
More commonly, perhaps, they contain 
chemicals somewhat diverse, though of 
related character; every individual 
has a great number of such pairs with 
diverse chemicals in the two packets. 

When the organism becomes a parent, 
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these sets of packets are distributed to 
the offspring according to a simple plan. 
The laws of heredity are in the main 
simply the rules of distribution of the 
packets. One parent gives to any 
particular offspring one packet only of 
each of its pairs. The other parent 
supplies the corresponding second 
packet of the pair, so that the offspring 
has again the full complement of pairs. 
The first of the rules of distribution 
discovered was the so-called Mendelian 
Law ; it is the rule according to which 
the two packets belonging to the same 
pair are distributed. But when we 
take into consideration the inter- 
relations of packets belonging to 
different pairs, a whole set of rules is 
discovered covering the distribution of 
all the packets. These have been 
worked out in recent years; they are 
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of equal importance with Mendel’s law. 
In essence all these laws are simple ; 
any set of beads or buttons can readily 
be put through the same simple opera- 
tions, and then they yield the same 
rules that we call the laws of heredity. 
The only way to grasp these laws is to 
arrange a set of objects in the way the 
genes are arranged and to put them 
through the simple movements followed 
by the genes; attempts to understand 
them in any other way are futile. The 
movements of the genes are at least as 
important to man as the movements of 
the planets ; in time every school will 
possess a mechanical model that shows 
them. The laws of inheritance are not 
immediate consequences of some funda- 
mental physiological principle, but of 
the arrangement of the packages of 
chemicals and their method of distribu- 
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tion. For genes located in different 
parts of the chromosomal system the 
rules of inheritance are somewhat 
diverse. Some of the genes are not 
paired, so that they yield a set of rules 
very different from those followed by 
others. Where the arrangement of the 
genes is different, or where there is a 
different type of distribution, nothing 
resembling Mendelian inheritance occurs, 
Such is the situation in the great 
number of organisms reproducing from 
a single parent. The dragging effects of 
tradition are seen in the fact that text- 
books of heredity still appear in which 
inheritance is dealt with abstractly, 
the genes and chromosomes and their 
products in development being relegated 
to a special chapter entitled ‘‘ Mechan- 
ism.’ This is like treating of digestion 
independently of the digestive secretions 
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and organs, leaving these to a supple- 
mentary chapter. The “ Mechanism ”’ 
of inheritance and development has 
become the body and substance of the 
matter. 

As the rules of inheritance work out 
in most cases of biparental reproduction, 
every germ cell gets a different combina- 
tion of the packets of chemicals from 
that obtained by any other, so that, in 
consequence, every individual starts out 
as a different combination of chemicals 
from every other. This makes pre- 
diction of results more hazardous in 
this field than is sometimes represented. 
Any correct notion of the relation of 
environment to heredity depends on 
proper knowledge of how these packets 
of chemicals operate in producing the 
developed organism. This knowledge 
is obtained in two ways. One is by 
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direct study under the microscope of 
the changes that occur during develop- 
ment, with experiments on the develop- 
ing embryo. The other is by inter- 
changing the different packets of 
chemicals and noting the consequences. 
In certain organisms it has become 
possible by proper mating and breeding 
to control the distribution of the 
packets almost as if they could be 
picked out and moved about by hand ; 
this is essentially what is done by 
Morgan and his associates in their classic 
work on Drosophila. 

Substituting one or more packets for 
others is found to change the character- 
istics of the organism produced ; differ- 
ent sets give, when they develop, even 
under similar environments, different 
physical, mental and moral peculiarities. 
The first precise discovery made was, 
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essentially, that when a single one of 
the packets is exchanged for another, 
some later character is changed. So 
changing one packet alters the colour 
of the hair from black to red; or 
changes the eye colour from blue to 
brown ; or makes the organism short 
instead of tall; or even changes a 
person from a normal individual to a 
feeble-minded one; or the _ reverse. 
Characters changed by altering a single 
packet were the so-called “unit 
characters ’’ of Mendelism. 

These facts—the relation of single 
packets to particular later character- 
istics—gave rise to a general doctrine, 
a philosophy of heredity and develop- 
ment, a doctrine which has had and 
still has a very great influence on 
general views of life. It is to this 
doctrine that the prevailing ideas as to 
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the relation of heredity and environ- 
ment, as to the relative powerlessness 
of environment, are due. But it has 
turned out to be a completely mistaken 
one. This fact has not come to general 
consciousness; the doctrine continues 
to be a source of mystification and 
error. Its complete disappearance 
would mean a very great advance in 
the understanding of life. 

From the fact that the “ unit 
characters ’’’ changed when a single 
gene changed it was concluded that in 
some ill-defined way each characteristic 
was “represented” or in some way 
condensed and contained in one 
particular gene. There was one gene 
for eye colour, another for stature, 
another for feeble-mindedness, another 
for normal-mindedness, and so on. 
Every individual, therefore, came into 
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the world with his characteristics fixed 
and determined. His whole outfit of 
characteristics was provided for him at 
the start; what he should be was 
pre-ordained ; predestination, in the 
present world, was an actual fact. 
Environment might prevent or permit 
the hereditary characters to develop ; 
it could do nothing more. Heredity 
was everything, environment almost 
nothing. This doctrine of the all- 
might of inheritance is still proclaimed 
by the popularizers of biological science. 

But this theory of representative 
particles is gone, clean gone. Advance 
in the knowledge of genetics has 
demonstrated its falsity. Its prevalence 
was an illustration of the adage that a 
little knowledge is a dangerous thing. 
The doctrine is dead—though as yet, 
like the decapitated turtle, it is not 
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sensible of it. It is not true that 
particular characteristics are in any 
sense represented or condensed or 
contained in particular unit genes. 
Neither eye-colour, nor tallness, nor 
feeble-mindedness, nor any _ other 
characteristic, is a unit character in 
any such sense. There is, indeed, no 
such thing as a “‘ unit character ’”’ and 
it would be a step in advance if that 
expression should disappear.* 

What recent investigation has shown 
is this: the chemicals that were in the 
original packages derived from the 
parents—the genes—interact, in com- 
plex ways, for long periods ; and every 
later characteristic is a long-deferred 


* Seemingly the only remaining possibility 
of a literal unit character is that some single 
chemical (for example, epinephrin) appearing 
in later development is actually present in or 
produced from a single particular gene, without 
the co-operation of any others. 
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and indirect product of this interaction. 
Into the production of any character- 
istic has gone the activity of hundreds 
of the genes if not of all of them; and 
many intermediate products occur 
before the final one is reached. In the 
fruit fly at least 50 genes are known to 
work together to produce so simple a 
feature as the red colour of the eye; 
hundreds are required to produce 
normal straight wing, and so of all other 
characteristics. And each of the co- 
operating packets is necessary ; if any 
one of the fifty is altered, the red colour 
of the eye is not produced. 

And this is what gave rise to the idea 
of unit characters represented by 
particular genes. For suppose that 
one parent has all the fifty packets 
necessary to produce the red eye, while 
the other has but 49 of them, the 
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fiftieth containing some substance that 
will not work in producing red. Then 
this parent will not have a red eye, but 
perhaps a white one, although it differs 
from the other in but one gene. When 
these parents produce descendants, the 
red and white eyes follow in heredity 
the distribution of that single pair of 
genes of which one is altered ; wherever 
the altered gene alone goes appears a 
white eye; wherever the unaltered 
one of the pair, a red eye. So the red 
colour and the white colour, inherited 
according to the Mendelian law, were 
called unit characters: each was 
supposed due to a single gene. 

But actually fifty or more genes are 
required to produce either, as is dis- 
covered when some other one of the 
fifty is changed off for an altered one. 
Then, although the first pair of genes is 

[ 28 ] 


BIOLOGICAL BACKGROUND 


now unaltered, still the red eye does not 
appear. Now the eye colour follows 
the distribution of another pair of 
genes. 

By successively altering genes of 
different pairs, or by altering genes of 
two or more pairs in the same parents, 
certain general relations of the greatest 
significance are discovered—relations 
which are commonly ignored. A cer- 
tain characteristic, such as the red 
colour, may, with a given pair of 
parents, follow a given gene, being 
inherited according to a particular rule 
—say the “typical Mendelian ’”’ rule. 
In other parents it follows a different 
gene, and is inherited in a different 
way—perhaps as a “sex-linked ”’ 
character. There are fifty or more 
separate and independent ways by 
which the character red can be altered, 
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and each yields a somewhat different 
rule of inheritance. Or in the same 
individual two or more of the genes 
affecting colour may be altered; then 
the colour is no longer inherited as a 
“unit character’’; its inheritance is 
now of the ‘“ multiple factor’’ type. 
In some cases it will follow the rules 
for two-factor cases; in others for 
three, and so on indefinitely, until the 
inheritance may not be distinguished 
from the “blending” type. Such 
cases are typical. The fact that in an 
observed instance a characteristic is 
inherited as a “‘ unit character ’’ does 
not show that in other cases it will be 
so inherited. If a characteristic is 
observed in a given case to be inherited 
as a sex-linked character, we cannot be 
certain that it will be sex-linked in 
other cases, If it is recessive in some 
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stocks, it may be dominant in others. 
Feeble-mindedness appears to be in- 
herited at times as a “‘ unit character”; 
although nothing can be more certain 
than that hundreds of genes are required 
to make a mind—even a feeble mind. 
It is not surprising that absence or 
alteration of some one _ necessary 
chemical should leave the mind imper- 
fect ; this is all that is shown by “ unit 
character” * inheritance. Doubtless 
feeble-mindedness is produced in 
hundreds of different ways—some sorts 
heritable according to one set of rules, 
others according to other sets of rules. 
Colour-blindness in man appears in some 
cases to behave as a sex-linked char- 
acter; this does not make it certain 
that in other cases it willdoso. Itisa 
general truth that, even though we 
have worked out the precise method of 
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inheritance of a characteristic in a 
given stock, we cannot be certain that 
this same characteristic will be inherited 
in that way in another stock. It all 
depends on which particular one or 
more of the hundreds of genes on which 
the character depends is diverse in the 
two parents. Itisacommonly-received 
dogma that if the two parents are 
defective in the same hereditary 
characteristic, all the offspring will have 
this defect. But this need not occur. 
It will be true only if the defective 
characteristic is due to a peculiarity of 
the same gene in the two parents. 
Where it is due to defects in different 
genes in the two parents, then the latter 
supplement each other, and none of 
the offspring have the defective feature ; 
such a situation may be readily brought 
about in animals. Heredity is not the 
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simple, hard-and-fast thing that old- 
fashioned Mendelism represented it. 
Further, more attentive observation has 
revealed that any single one of the 
genes affects, not one characteristic 
only, but many; probably the entire 
body. The idea of representative 
hereditary units, each standing for a 
single later characteristic, is exploded ; 
it should be cleared completely out of 
mind. 

Obviously, these considerations have 
practical bearings. Students of heredity, 
like other men, are disposed to make 
the most of their achievements: to 
dwell upon what they know, what they 
can do, what they can predict. They 
have, indeed, achieved much; the last 
twenty-five years have made greater 
advance in the knowledge of heredity 
than had all the ages before. But 
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recognition of limitations is as valuable 
as other sorts of knowledge ;_realiza- 
tion of what we cannot do is as necessary 
for correct guidance as realization of 
what we can do. Every pair of human 
parents contains thousands of pairs of 
the packets of chemicals on which 
development depends. From these a 
set is drawn almost at random (subject 
to the condition that one packet is 
taken from each pair possessed by each 
parent); this constitutes the heritage 
of the child. Any pair of parents may 
thus produce, not merely thousands, 
but millions, of different combinations, 
each yielding a child of different 
characteristics. There is no way of 
controlling the combinations that shall 
enter into a child of given parents ; 
there is no prospect that there ever 
will be. It is, therefore, impossible to 
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predict what kind of offspring will be 
produced by a given pair of parents— 
save in a few respects, in cases where the 
constitution of both packets of a par- 
ticular pair are known for each parent. 
If both parents have the corresponding 
pairs defective in the same manner— 
lacking, for example, something re- 
quired for producing a normal mind 
—then their children will be all defective 
like the parents ; feeble-minded parents 
will produce feeble-minded children. 
But if, as may well be the case, the 
feeble mind is due to defects in different 
packets in the two parents, then all 
experimental breeding shows that the 
two parental stocks may supplement 
one another, so that the defect will not 
appear in the offspring. The character- 
istics that are predictable are extremely 
few ; a new combination is produced 
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with every child. No pair of parents 
has a sure thing as to the high char- 
acter of their prospective offspring. 
There are few parents, at least among 
those not falling in the definitely patho- 
logical group, of whom it can be 
predicted that their children must be 
worthless. 

The genes then are simply chemicals 
that enter into a great number of 
complex reactions, the final upshot of 
which is to produce the completed 
body. The characteristics of the adult 
are no more present in the germ cells 
than are those of an automobile in the 
metallic ores out of which it is ultim- 
ately manufactured. To get the com- 
plete, normally-acting organism, the 
proper materials are essential; but 
equally essential is it that they should 
interact properly with each other and 
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with other things. And the way they 
interact and what they produce depends 
on the conditions. 

This is shown to be true both through 
observation of the processes of inter- 
action, in development; and through 
experimentation with diverse conditions. 
Under the microscope the set of genes 
—the chromosomes of the egg—are 
seen to go promptly to work. They 
suck up a quantity of material from the 
surrounding cytoplasm, becoming 
balloon-like. They transform this 
chemically, then give it off again into 
the cell body, visibly changed into 
something new. Diverse new sub- 
stances thus formed move into different 
regions of the egg. By cell division 
some of the newly manufactured sub- 
stances are passed into one cell, others 
into another. Thus the cells become 


[ 37] 


PROMETHEUS 


diverse; the different structures of 
the body are being made. This is 
repeated in each cell generation, the 
chromosomes by interaction with the 
cytoplasm changing the substance of 
the cells, until finally nerve, muscle, 
bone, gland and other tissues result. 
But in all this interaction of the 
chromosomes to produce new cytoplas- 
mic materials, the chromosomal 
materials—the genes—are not them- 
selves used up. Always a _ reserve 
portion of each chromosomal substance 
is saved; so that none of them are 
lost, and their number does not decrease. 
And at each cell division every reserve 
packet is divided, half of it going to 
each of the two cells, where it grows to 
full size. So every cell of the body 
continues to contain the entire set of 
the parental chemicals, just as the egg 
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did.* The differences between the 
diverse cells of the body are, therefore, 
not in these substances, not in the genes 
they contain, but in the remaining part 
of the cells, the cytoplasm. These 
differentiations have been produced by 
the interaction of the genes with the 
cytoplasm. It is in this way that the 
complex adult body, with its typical 
pattern of structures, is produced. 

In producing these structures, the 
genes interact, not only with each other, 
with the cytoplasm, with the oxygen 
from the surrounding medium, and with 
the food substances in the cytoplasm ; 
but also, what is most striking and 
important, with products from the 
chemical processes in neighbouring cells. 
Necessarily, then, this complicated inter- 


* Like almost any biological generalization, 
this statement is subject to exceptions. But 
for most parts of most organisms it is true. 
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action depends upon many conditions, 
a dependence that becomes manifest 
as methods of experimentation become 
precise. The process of development 
shows itself not to be stereotyped, as 
at first appears to be the case ; it varies 
with changes in conditions. What any 
given cell shall produce, what any part 
of the body shall become; what the 
body as a whole shall become—depends 
not alone on what it contains—its 
“heredity ’—but also on its relation 
to many other conditions; on its 
environment. 

This is well shown in the development 
of our close relatives, the amphibia. 
The frog or salamander begins as a 
single cell, which divides into two. 
Usually one of these two produces the 
right half of the body, the other the 
left half. But this depends on the 
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relation of the two cells to one another ; 
separate them, and each produces an 
entire animal instead of half a one 
Somewhat later in development the 
young salamander has become a sphere 
of many small cells, differing in different 
regions. Under usual conditions it is 
possible to predict what later structure 
each cell, each region of the sphere, 
will produce. The cells that will 
produce brain, eye, ear, spinal cord, 
skin, can be pointed out. The predicted 
process occurs with such regularity as 
to appear stereotyped. 

But study shows that this is because 
the effective environment is usually 
the same for any given cell. What 
any cell shall become depends on the 
conditions surrounding it, on_ its 
relation to the other cells. Develop- 
ment, it turns out, is a continual 
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process of adjustment to environment. 
The recent brilliant work of Spemann 
shows that at a certain point in the 
developing mass of small cells (just in 
front of the blastopore) there begins a 
differentiating influence, whose further 
nature we do not know. This creeps 
from cell to cell, forwards and sideways, 
determining the type of chemical pro- 
cesses that shall occur in each cell, in 
such a way as to fit and conform the 
structures produced by that cell to those 
produced by the cell differentiated just 
before it. In this way the whole mass 
of cells diversifies into the pattern of 
the later structures. Here the cells 
differentiate into spinal cord, next into 
medulla, next into midbrain, here at 
the side into eye ; here into ear; still 
farther into skin. But if before this 
happens the disk of cells is cut off and 
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turned sideways, or completely round, 
the differentiating and adjusting 
influence creeps through it from the 
same point as before, but now in a 
different or reversed direction, so far 
as the cells are concerned. The cells 
that were to have formed skin produce 
spinal cord; those that would have 
produced eyes may form midbrain, 
or skin or ear, depending on just how 
they are placed with reference to the 
spreading differentiating influence ; and 
so of the others. Or, transplant a small 
piece of prospective skin to the centre 
of the eye-producing region; it now 
transforms into eye instead of into 
skin; transplant a prospective ear to 
another region, and it becomes skin or 
spinal cord, as its place in the pattern 
requires. It is proved that any par- 
ticular cell may become part of any one 
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of these structures, depending on its 
relation to the other cells. There comes 
a time after the wave of differentiation 
has gone over them, when they can no 
longer be altered ; their fate has been 
accomplished. This occurs at different 
developmental periods in different 
organisms, and in different parts of the 
same organism, giving rise to confusing 
and paradoxical situations; what is 
true for one organism or part is at the 
same period not true for another. But 
until the wave of differentiation has 
passed, development is adjustment to 
the conditions. What part of the body 
a cell shall produce is not determined 
alone by its genes, by what it contains, 
but equally by the conditions surround- 
ing it. 

In later stages we know something of 
the nature of the cell products which 
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help determine what the parts of the 
body shall become. There are a vast 
number of such intermediate products, 
necessarily produced before the adult 
structures can be made; some of them 
are the internal secretions, hormones, or 
endocrine products, which are now the 
reigning sensation in biology. These 
are the relatively early and simple 
products of the chromosomal genes in 
their interactions with each other and 
with other things. A difference of a 
single chromosome, it can be proved, 
causes in early stages two diverse 
hormones to be produced in_ two 
individuals; and this gives rise in 
turn to diversity of sex, with the great 
number of differential details that this 
includes. The production, distribution, 
and action of these intermediary 
chemicals, with the consequent method 
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of development in the individual, are 
subject in high degree to change by 
the surrounding conditions. Already 
men have learned to draw off these 
chemicals from one individual and 
introduce them into another, so altering 
profoundly its development. Already 
they have manufactured certain of 
these products of the genes. How far 
may this go in a thousand years? 
The fact that in the products of the 
chromosomal genes we are dealing with 
chemicals that can be made, modified, 
and moved about, as other chemicals 
are, opens an unlimited field for pro- 
gress in the control of development. 
There is no a priort reason why anything 
that may be done by a chemical pro- 
duced from an individual’s own genes 
may not be done equally by a chemical 
introduced in some other way. Short- 
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comings due to defective genes are 
essentially as subject to supplement and 
remedy as are other defects. 

Not only what the cell within the 
body shall become, but what the 
organism as a whole shall become, is 
determined not alone by the hereditary 
materials it contains, but also by the 
conditions under which those materials 
operate; or by other materials that 
may be added later. Under diverse 
conditions the same set of genes will 
produce very diverse results. It is not 
true that a given set of genes must 
produce just one set of characters and 
no other. It is not true that because 
an individual inherits the basis for a set 
of characteristics, that he must have 
those characteristics. In other words, 
it is not necessary to have a certain 
characteristic merely because one 
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‘inherits’ it. It is not true that 
what an organism shall become is 
determined, foreordained, when he gets 
his supply of chemicals or genes in the 
germ cells, as the popular writers on 
eugenics would have us believe. The 
same set of genes may produce many 
different results, depending on the con- 
ditions under which it operates. True it 
is that there are limits to this; that 
from one set of genes under a given en- 
vironment may come a result that no 
environment can produce from another 
set. But this is a matter of limitation, 
not of fixed and final determination ; 
it leaves open many alternative paths. 
And even the limitations lose their 
sharp definition when we contemplate 
the possibility of introducing other 
chemicals among those produced by 
the original genes. Every individual 
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has many sets of ‘innate ”’ or “ here- 
ditary ’’ characters; the conditions 
under which he develops determine 
which set he shall bring forth. The 
characteristics that appear under 
training are as much inherited char- 
acters as are those appearing under 
other conditions; for the conditions 
help determine the characters in the 
one case as in the other. These sweep- 
ing statements are substantiated by 
precisely-known facts in many organ- 
isms. 

To grasp the bearing of these facts, 
one must keep in mind what sort of 
characteristics are called hereditary 
or inherited. If of two sets of individ- 
uals of diverse stock, developing under 
the same conditions, one has _ the 
characteristic A, the other the charac- 
teristic B, then A and B are said to 
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be inherited. The development of each, 
under the conditions, is due to some 
peculiarity of the germinal constitution 
of the stock in which it occurs. When it 
is found (as will be the case) that, in 
crosses, A and B behave in accord 
with Mendelian rules, the test for 
inheritance is complete. 

Following this usage, we may turn 
to certain inherited characters. In 
that animal whose heredity is better 
known than is that of any other 
organism, the fruit fly, individuals 
occur with hereditary abnormalities. 
The abdomen is irregular, deformed ; 
the joints between the segments are 
imperfect. This is sharply inherited 
as a sex-linked character, so that it is 
known to be due to a peculiarity of 
one of the genes in the x-chromosome. 
If the father has this abnormality, all 
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his daughters inherit it, but none of 
his sons do so. The daughters hand it 
on to half their sons and half their 
daughters, and so on. 

But the fruit flies in the laboratory 
usually live in moist air and _ this 
inheritance appears under those con- 
ditions. If they are hatched and live 
under dry conditions the abnormality 
doesn’t appear—even in those daughters 
which indubitably inherit it. Clearly, 
it is not necessary to have a character- 
istic merely because one “ inherits ”’ 
it. Or more properly, characteristics 
are not inherited at all; what one 
inherits is certain material that under 
certain conditions will produce a par- 
ticular characteristic; if those con- 
ditions are not supplied, some other 
characteristic is produced. 

Similarly, some of the fruit flies 
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inherit, in the usual Mendelian manner, 
an inconvenient tendency to produce 
supernumerary legs. But if those 
inheriting this are kept properly warmed 
they do not produce these undesirable 
appendages. In the cold, only those 
individuals acquire the extra legs that 
have inherited the gene to which such 
are due; but even they need not do 
so, if conditions are right. In the 
same animal, some individuals have 
fewer facets in the compound eye than 
do others. The number of facets 1s 
found to be hereditary, in the sense 
that under the same conditions parents 
with few facets produce offspring with 
few facets, in the Mendelian manner. 
But the number also depends on the 
environment,; individuals with the 
same inheritance show different numbers 
of facets, depending on the temperature 


[ 52] 


BIOLOGICAL BACKGROUND 


at which they develop. If the individ- 
ual A has a certain number of facets, 
while B and C have a different number, 
the same in both, it may be found that 
the difference between A and B is due 
to inheritance, while the same difference 
between A and C is due to environment. 
Such facts are typical; differences due 
in one case to heredity may be due in 
another to environment. There is no 
characteristic distinction between here- 
ditary diversities and environmental 
diversities ; whether a given instance 
belongs to one or the other category can 
be determined only by experimental 
analysis. 

Other known cases illustrate the effect 
of the environment in altering the 
totality of the organism, its entire 
personality, as it were. Many years 
ago there was discovered in Mexico a 
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salamander that lives throughout its 
life in water, has a heavy, broad body, 
a tail flattened for swimming, and 
external gills. In this condition it 
becomes mature, lays its eggs in the 
water; produces young that inherit 
its characteristics, and finally dies. 
This continues for generation after 
generation. A number of these axolotls 
were kept for years in the Zoological 
Gardens at Paris; they showed the 
inherited characteristics above set forth. 
Breeding experiments on these animals 
would show these characteristics to be 
inherited in the usual Mendelian 
manner. 

But after years in which these were 
the only inherited characteristics that 
they were known to possess, certain 
different environmental conditions were 
brought into action, and thereupon, to 
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the astonishment of the observer, the 
axolotls developed a new set of inherited 
characteristics, a new and_ diverse 
personality. The external gills dis- 
appeared, the body became smaller, 
slender, and of a very different shape, 
the animals came out on the land and 
remained there, breathing air. They 
now became mature in this amblystoma 
condition, laid eggs, and produced off- 
spring—which again, under these con- 
ditions, developed into land animals of 
the same sort; and this, too, may 
continue for generation after genera- 
tion. The inherited characteristics are 
now these land characters; these are, 
in detail, inherited in the typical 
Mendelian manner. 

Here we have two extremely different 
sets of inherited characteristics ; which 
one shall appear is determined by the 
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environment under which the organism 
develops. If ‘“‘hereditary’’ means 
dependent for development on peculiar- 
ities of the germinal constitution (the 
sense in which it is employed) both sets 
are hereditary. If ‘‘ environmental” 
means dependent for development upon 
peculiarities of the environment, both 
sets are environmental. Any charac- 
teristic requires for its production both 
an adequate stock of chemicals and an 
environment adequate for its production 
through proper interaction of these 
chemicals with one another and with 
other things. In these senses all 
characteristics are hereditary and all are 
environmental, but no characteristic 
is exclusively hereditary or exclusively 
environmental. . 

Beyond all other organisms, man is 
distinguished by the possession of many 


[ 56] 


BIOLOGICAL BACKGROUND 


sets of inherited characteristics; the 
decision as to which shall be produced 
depending on the environment. The 
axolotl may be compared to an unedu- 
cated man, the amblystoma to an 
educated one. The educated man 
has characteristics very diverse from 
those he would possess if uneducated. 
We say, when we think of this fact, 
that these are acquired characters, 
environmental characters, due to educa- 
tion. This is correct; but there is a 
tendency to go farther and say that 
these are not inherited characters. 
This is a mistake—unless we are pre- 
pared to cancel 7” toto the designation 
“inherited characters.”” The character- 
istics of the educated man are his 
native, inherited characters, just as 
truly as are any that he has. For all 
his characteristics depend on the con- 


L571 


PROMETHEUS 


ditions under which he develops,and 
would be diverse under different con- 
ditions, just as is true of the character- 
istics that develop under education. 
And the characters developed under 
education depend upon the hereditary 
materials derived from the parents, 
changing as these materials are altered, 
just as do all others. ‘‘ Hereditary ”’ 
has no consistent meaning other than 
this. The teachings of genetics may 
be summarized in Aristotle’s saying— 
“the nature of man is not what he is 
born as, but what he is born for ’’— 
paraphrased perhaps into the form “‘ the 
inheritance of man is not alone what he 
is born with, but what he can develop.”’ 

Why it seems paradoxical to call the 
characteristics developed under educa- 
tion inherited, while we make no diffi- 
culty in thus designating the colour of 
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the eyes and the stature, lies in certain 
practical difficulties, not in any differ- 
ence of principle. In the group of 
organisms to which man belongs there 
is an early period in which it is practic- 
ally difficult to change effectively the 
conditions under which the organism 
develops, because it is enclosed within 
the mother’s body, or within a resistant 
eggshell. Sowehave gotten accustomed 
to calling inherited those characteristics 
which are determined before it leaves 
its mother’s body or the egg, while 
those determined later are _ called 
acquired characters. But this is an 
artificial distinction, based on practical 
considerations. In many organisms 
there is no such distinction into two 
periods ; in them it is possible to alter 
the conditions at any period, even the 
earliest. And when this is done it is 
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found that all the characters depend on 
the conditions ; that such fundamental 
characters as ‘‘ the number of eyes an 
animal has”’ or ‘‘ the position of the eyes 
in the body ’’ may be altered. In fish, 
for example, two eyes, one at each 
side of the middle line, form as distinctly 
an inherited characteristic as in man,yet 
fish can be subject so early to changed 
conditions (as Stockard and others 
show) that the animal has a single 
median eye instead of two lateral ones ; 
and many other equally striking changes 
are producible by changes in the 
chemical environment. If the fish lived 
continuously in these conditions they 
would regularly inherit a single median 
eye; the two lateral eyes would be 
looked upon ‘as a rare abnormality, 
produced by special conditions and not 
inherited. In truth, all characters are 
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as certainly due to the conditions of 
development as to the materials of the 
germ cells. 

If there were not practical difficulties 
in the way, similar fundamental changes 
of structure could be made in man or 
any of the higher animals. In these 
higher creatures, a time comes, before 
development stops, in which it is 
possible to change the conditions ; that 
is, after what we call birth. And then 
it is found that changing the conditions 
does change the characteristics that later 
develop—exactly as the characteristics 
of the fish are changed by changing the 
conditions. We call this process educa- 
tion. If we could give the same 
education for many generations to a 
number of different human families, 
we should find that the characteristics 
resulting from education are inherited 
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characteristics in the same sense as are 
colour of eyes and form of head. Under 
the same education they would differ 
in individuals of diverse stock ; and in 
crossing they would follow Mendelian 
rules, as do physical characters.* Every 
creature has many inheritances ; which 
one shall be realized depending on the 
conditions under which it develops ; 
but man is the creature that has the 
greatest number of possible heritages. 
Or, more accurately, men and other 
organisms do not inherit their character- 
istics at all. What their parents leave 
them are certain packets of chemicals 
which under one set of conditions pro- 
duce one set of characters, under other 


* Obviously, nothing in the text relates to the 
effect of education on the descendants of the 
educated person; that is, to “ the inheritance 
of acquired characters.’’ The propositions set 
forth are equally valid whether there is or is not 
such effect on the descendants. 
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conditions produce other sets. In man, 
the number of diverse sets that may thus 
be produced is very great ; although it 
is, of course, not unlimited. But what 
the limitations are cannot be stated 
from general biological principles or 
from what we know of any other organ- 
isms; they can be discovered only by 
concrete studies of man himself. 
Adequate recognition of these facts 
and principles, which appear fully 
established by the advance of genetics, 
would greatly alter some of the current 
discussions and attitudes on _ the 
relation of biological science to human 
affairs. The biologist is pained to 
find that the medical man resists the 
introduction of the concept of heredity 
into the domain of disease. This is 
because of the current fallacy that 
what is hereditary is certain, fixed, 
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unchangeable. Very properly the 
medical man rejects that, in its applica- 
tion to disease. But with the recogni- 
tion that to assert that a thing is 
hereditary signifies merely that the 
organism has received such a constitu- 
tion as to produce it under given con- 
ditions, all such ground of objection 
vanishes. This does not deprive of 
significance recognition of the part 
played by heredity in medicine ; which 
is but recognition of constitutional 
differences that have origin in diversities 
of the}germ cells. The individual who 
may produce an inherited defect under 
certain conditions need not produce 
it under others. Some individuals 
receive a constitution which resists 
disease under conditions in which others 
succumb to it. Some respond in one 
way to particular therapeutical agents, 


[ 64 ] 


BIOLOGICAL BACKGROUND 


others in another way, depending on 
their hereditary genes. It is only 
against what Davenport has character- 
ized as purely impersonal medicine 
that the implications of genetic science 
lie. 

The same fallacy reappears in 
discussions of racial problems. The 
recent immigrants into the United 
States show certain proportions of 
defective and diseased persons; and 
we are informed that “ these deficiencies 
are unchangeable and heredity will pass 
them on to a future generation.”’ There 
is no warrant in the science of genetics 
for such a statement; under new 
conditions they may not appear. It 
is particularly in connection with racial 
questions in man that there has been 
a great throwing about of false biology. 
Heredity is stressed as all-powerful ; 
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environment as almost powerless: a 
vicious fallacy, not supported by the 
results of investigation. Weare warned 
not to admit to America certain peoples 
now differing from ourselves, on the 
basis of the resounding assertion that 
biology informs us that the environ- 
ment can bring out nothing whatever 
but the hereditary characters. Such 
anassertion is perfectly empty and idle; 
if true, it is merely by definition: any- 
thing that the environment brings out 
7s hereditary, if the word hereditary 
has any meaning. But from this we 
learn nothing whatever as to what a 
new environment will bring out. It 
may bring out characteristics that 
have never before appeared in that 
race. What the race will show under 
the new environment cannot be deduced 
from general biological principles. Only 
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study of the race itself and its manner 
of reaction to diverse environments can 
give us light on this matter. 

All characteristics then are hereditary 
in that they depend upon the germinal 
material and change as that material 
is altered. All characteristics are like- 
wise environmental, in that they depend 
upon the conditions under which 
development occurs, and change as 
those conditions are altered. The 
concepts of the hereditary and the 
environmental cannot properly be 
employed in the absolute way now 
practised, as distinctive of particular 
characteristics. But their respective 
roles can nevertheless be disentangled 
with precision if they are applied, not 
to characteristics in themselves, but 
to the diversities between particular 
concrete cases. Is colour of skin a 
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hereditary or an environmental char- 
acter? As to skin colour in general, 
no such distinction can properly be 
made. If A has lived indoors and is 
light, while B has lived under the 
tropical sun and is dark, the difference 
between them may be purely a matter 
of the conditions under which they have 
lived; their hereditary constitutions 
may be alike as to this matter; the 
difference is environmental. But C, 
who has lived indoors with A, is never- 
theless dark; the difference between 
A and C is then a matter of heredity ; 
the two have received diverse germinal 
materials from their parents. The same 
situations prevail among things in- 
organic. To employ Erwin Baur’s 
instance, is the degree of hardness 
shown by samples of paraffin a matter of 
their constitution or of the conditions ? 
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If we compare two pieces from the 
same lot, one at a temperature of 20 
degrees, one at 35 degrees, the difference 
in hardness is a matter of the conditions. 
But if at the same temperature we com- 
pare a sample of paraffin that melts 
at 25 degrees with one that melts at 
40 degrees, the difference in hardness is 
a matter of constitution. If now we 
inquire as to the origin of the difference 
in constitution, tracing the two samples 
perhaps to oils from different regions, 
we embark upon an investigation strictly 
comparable to research in heredity. 
Such analysis must bt applied to all 
cases. Though stature is always 
dependent both upon hereditary con- 
stitution and upon environment, the 
difference in stature between Jones and 
Smith may be purely a matter of 
heredity, the difference between the 
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same Jones and Brown purely a matter 
of environment. If there is clarity 
as to what comparison is made, there 
need be no ambiguity as to what 
is due to heredity, what to environment. 
In accounts of genetic experimentation, 
such comparison is commonly not 
explicitly set forth, but it is implicit, 
and if adequate data are given, it can 
be supplied by the reader. For 
clearness of thought this must always 
be done. 

By statistical extension, such com- 
parison may be made for large classes. 
But it is essential here as elsewhere to 
keep in mind that we are dealing with 
comparisons between concrete cases, 
not with propositions of absolute valid- 
ity. Are the differences between men 
due more to heredity or to environment? 
If we compare ourselves with our 
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ancestors of 10,000 years ago, they are 
due mainly to environment—if it is 
correct, as generally admitted, that the 
fundamental constitution of the stock 
has not appreciably changed since that 
time. If the comparison is of ourselves 
with the Bushmen of South Africa, 
possibly the differences are mainly due 
to heredity. If the comparison is 
between the diverse races of Europe, 
or between the individual citizens of 
the United States, the answer is to 
be obtained only from a much greater 
amount of precise study, with critical 
statistical treatment, than has yet been 
made; and there is reason to think 
that it would signify little when reached, 
since it would be merely an average of 
a very great number of individual 
comparisons, many falling to one 
alternative, many to the other. Cer- 
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tainly the answer is not to be deduced 
from any alleged biological principle 
that the characteristics of organisms 
are due to heredity and not to environ- 
ment. 
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SucH being the biological background, 
what of the advancement of man? 
Through his manifold alternative 
inheritances, what a man shall become 
is determined by the conditions under 
which he develops to a greater extent 
than in any other organism. The lot 
of given individuals and societies is 
enormously alterable and improvable 
by change of conditions, by inventions, 
by increase and _ dissemination of 
knowledge. The tremendous changes 
in the state of the Germanic races in 
the last 20,000 years have been brought 
about, for better or worse, by this 
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means; equally great changes can, 
therefore, be similarly brought about in 
this or other races. These are facts of 
human biology that cannot be altered 
by anything learned of the biology of 
other organisms. All groups of organ- 
isms have some common features ; but 
every group has, too, its distinctive 
features. When the biologist, from his 
knowledge of other organisms, is 
tempted to dogmatize concerning the 
possibilities of human development, 
let him first ask himself : How correctly 
could I predict the behaviour and social 
organization of ants from a knowledge of 
the natural history of the oyster? 
Man differs from other organisms in 
these respects certainly as much as 
the ant does from the oyster ; for these 
distinctive aspects of his biology only 
the study of man himself is relevant. 
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There is nothing in the general principles 
of biology which says that increase 
and diffusion of knowledge shall or 
shall not do away with warfare, solve 
the problem of over-population, and 
otherwise bring to realization the dreams 
of reformers. These are questions of 
the special biology of Homo sapiens, 
on which knowledge of Amoeba, the 
oyster and the ant have no bearing. 

But environmental changes have 
another class of effects: through their 
selective action they alter the constitu- 
tion of later generations. As conditions 
become easier, combinations of genes 
that would have been eliminated 
survive, develop and propagate, so 
that the later population contains less 
resistant individuals than did the earlier ; 
saving the tubercular results in a popula- 
tion less resistant to tuberculosis. 
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This effect of improved conditions 
has given rise to a pessimism of un- 
relieved blackness, thorough-going, 
irremediable. Every improvement in 
conditions, it holds, inevitably weakens 
the stock. By a dreadful paradox, 
present amelioration means later 
deterioration. The more rapid the 
upward movement in conditions, the 
more headlong the downward plunge 
into degeneration. 

i Every important cultural improve- 
ment certainly does shift the incidence 
of selective elimination. Nothing in 
the history of the race has so preserved 
and multiplied the weak and (pre- 
viously) unfit, as did the Promethean 
bringing of fire into the service of man. 
The invention of clothing, of tools, of 
social organization, of writing, have had 
the same degenerative effects. Com- 
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pared with the disastrous results of 
these, vaccination for smallpox and 
typhoid, abolition of conditions that 
bring plague, cholera and yellow fever, 
though tending to fill the population 
with non-resistant types, can have been 
only moderately degenerative. Does 
biological science support and demons- 
trate this paradox ? 

If it is certain that the downward 
racial tendency induced by the changed 
selective action is more potent than 
the immediate amelioration resulting 
directly from the improved conditions, 
then, indeed, is man headed for destruc- 
tion; for it is idle to attempt to so 
alter his nature that he will not improve 
his living conditions. No one will 
propose to go back to the days of no 
fire and no clothing. But nothing 
demonstrates that the softening due 
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to the changed selective action is more 
potent than the directly beneficial 
effects of such inventions. No one 
knows that the vigour of later genera- 
tions 1s not increased by the greater 
well-being of the bodies in which the 
genes live and develop. There is no 
certainty that the invention of fire, 
clothing, social organization, and vac- 
cination have not augmented the well- 
being and staying-power of the race. 

On the other hand, there are a few 
social practices that recognizably and 
directly work toward racial degenera- 
tion; these should obviously be 
stopped. Such are the freedom and 
encouragement of reproduction among 
the feeble-minded, the criminal, the 
insane. But it is a far cry from these 
to the inventions that have improved 
the lot of all mankind. 
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But such negative and palliative 
eugenic measures, directed against the 
obviously pathological, leave untouched 
the futility, incompetence and unreason 
that have of late brought gigantic 
disaster. There is a positive eugenic 
programme, designed to meet this 
problem. What are its opportunities ? 

Under the usual present conditions, 
omitting the clearly pathological, some 
combinations of genes produce desirable 
individuals, others undesirable ones. 
It is to the prevalence of the latter that 
the troubles of humanity are due. 
Shall we not bring it about that in 
future generations only the individuals 
shall develop that have the better 
assortments of genes? 

Insight into the difficulties and 
possibilities of this programme demands 
the taking of a wide and long view of 
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the organism that we wish to improve. 
Man, or any of the complex animals, 
is to be looked upon as a single organism, 
temporarily divided into pieces or 
individuals. These pieces reunite at 
intervals and again separate. The 
great organism thus forms a network. 
The enduring parts of the network are 
the genes. They form the continuous 
strands of the net, living through from 
generation to generation, and taking 
part successively in the formation of 
the bodies of many different individuals. 
The number of strands or genes in the 
entire network is very great; much 
greater than the large number present 
in any individual. A different combina- 
tion of strands is present in every 
individual. 

As the generations pass the combina- 
tion of strands in a given individual 
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separates repeatedly into two halves ; 
each half unites with a corresponding 
half from another individual to make 
a new combination for the next genera- 
tion. From each new combination of 
the strands an outgrowth appears ; 
this is what we call an individual. But 
this outgrowth is not permanent. After 
a time it decays and drops off, while 
the combination of genes that formed it 
separates and passes into new combina- 
tions, yielding new individuals. 

Thus upon this great immortal vine 
the individuals hang like grapes from a 
pergola, each individual constituted 
of all the strands that the netted vine 
happens to have at that point. What 
the fruit becomes depends, under given 
conditions, upon which of the strands 
go into it ; size, form, colour, structure, 
vigour, activity, type of behaviour, 
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senses, power of learning, power of 
reasoning—all depend, other things 
being equal, on the strands that are 
present. 

Thus we find that, in all organisms, 
some of these combinations produce 
fruits that are better fitted to the 
prevailing conditions of life than are 
others. Some in man are vigorous, 
sensible, efficient, valuable to them- 
selves and others. Others are defective, 
weak, foolish, worthless, injurious to 
themselves and to others. What the 
eugenecist desires to do is to save, 
propagate and multiply the good com- 
binations, letting the poor ones dis- 
appear. 

In the lower animals and plants there 
is what might be called a special device 
for carrying out precisely and regularly 
this eugenic problem. Any one of the 
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fruits on the vine—the individuals— 
can multiply without forming new 
combinations of genes. It simply 
divides frequently, or gives off small 
pieces, producing thus a great number 
of individuals like itself—all with the 
same identical combination of genes. 
An individual of vigour thus brings 
forth thousands lke itself; in time 
almost or quite the entire population 
may consist of this single type, while 
the weak individuals wither and dis- 
appear. This happens on a grand scale 
in the lower organisms under natural 
conditions. 

By the intervention of man, supplying 
special conditions, almost any type of 
individual may thus be induced to 
multiply till an entire population con- 
sists of that single kind. This is what 
has happened in most of the cultivated 
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fruits. Once a good combination of 
genes is obtained, it is preserved and 
propagated unchanged. 

This is what the eugenicist desires 
to do in man. But in man and other 
higher animals no combination is 
permanent. None ever lasts beyond 
the life time of the single individual. 
No individual can be multiplied in such 
a way as to retain the same combination 
of genes. No matter how vigorous, 
how well adapted to the conditions, 
how valuable from every point of view, 
every combination must disintegrate 
and a differently constituted one must 
appear for the next generation. The 
new one may be less vigorous, less 
valuable in’ every way, but it must 
appear in place of the old one. Indeed, 
the outstanding individuals, the 
geniuses, are always rare special com- 
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binations, occurring, according to the 
laws of permutations, only once in 
thousands of mstances. When they 
are taken apart, the new combinations 
made are almost certain to be the 
commoner types, less valuable than 
their parents. What occurs in such 
cases is seen when one of the valuable 
fruits—a fine variety of apple or orange 
—is allowed to reproduce by seed, 
forming thus new combinations of genes. 
Among the offspring are many types, 
mostly inferior ones, thorny, irregular, 
weak plants with worthless fruits. 
Almost never is one produced that 
equals the parent. This is the sort of 
thing that occurs regularly in man. 
But the same is true for the poor 
combinations. They, too, must dis- 
integrate and pass into new groupings ; 
and now the offspring may be better 
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than the parents; certainly they will 
be diverse. And from the large 
population of commonplace _ types 
appear continually, as the generations 
pass, a few rare ones—for genius or for 
inferiority—then after a generation 
these drop back again into the great 
reservolr. 

So, though in lower organisms the 
valuable types may be directly saved 
and propagated, this cannot be done 
in man. The genes must continually 
change their combinations, now pro- 
ducing a superior individual, now a 
commonplace one, now an inferior one : 
“Only while turns this wheel invisible 

No pause, no peace, no stopping place can be ; 

Who mounts will fall, who falls may mount— 

the spokes 

Go round unceasingly.”’ 

So far as the genes go, reincarnation 
is a literal fact; one gene in its time 
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plays many parts in persons of the most 
diverse kinds: 


‘“‘ Who toiled a slave may come anew a prince— 
Who ruled a king may wander earth in rags.”’ 


The disappearance into the melting 
pot of the rare and excellent combina- 
tions has long been a ground for 
criticism of the way the universe is 
run. The author of Ecclesiastes hated 
all the labour that he had taken under 
the sun because he should leave it to 
the man that should come after him, 
“and who knoweth whether he shall 
be a wise man or a fool; yet he shall 
have rule over all my labour wherein 
I have shown myself wise under the 
sun.’ The Eugenicist agrees with these 
animadversions, and wishes to change 
the system which justifies them; he 
desires to continue the combinations 
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that have proved valuable, and ‘to 
suppress the others. 

If uniparental reproduction could be 
brought about in man, as it is in apples 
and oranges, this could be done. And 
the process that underlies this—the 
division of a single combination so as 
to produce identical individuals—does 
at times occur in man, though in a way 
that is not under control, and that does 
not help in attaining the eugenic ideal. 
In the production of identical twins 
one of the fruits of the vine divides into 
two that have the same combination 
of genes. But this occurs but once, 
and at so early a stage in development 
that there is no way of knowing whether 
the combination duplicated is a good 
one. What the eugenic plan requires 
is that the adult, after he has shown his 
value, should be multiplied without 
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change of genetic combination. If this 
could be done, man would have his 
fate in his own hands. He could 
multiply the desirable combination until 
the entire population consisted of that 
type. 

Of course, he would then come 
squarely against the question as to 
what kind of individual should thus be 
allowed to multiply and inherit the 
earth. There is little doubt that, as 
Mr. Bertrand Russell* suggests, the 
ruling class, whatever its character, 
would be the one allowed to prevail. 
As they now attempt to suppress the 
opinions that do not agree with their 
own, so with this efficient weapon in 
hand they would radically wipe out 
types holding other ideals. With the 


* Russell, Icarus (Kegan Paul and Co., Ltd., 
London ; E. P. Dutton and Co., New York). 
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capitalist class in complete possession, 
the world would become uniform ; 
doubtless more comfortable ; certainly 
less entertaining as a spectacle. The 
unexpected, the exciting, the amusing, 
the melodramatic, would disappear. 
With this would go poetry, art, litera- 
ture. The human orchard would 
consist of well-trimmed fruit trees in 
set rows, each bearing a crop of succu- 
lent fruit. 

Unfortunately or fortunately (which- 
ever one’s philosophy inclines him to 
hold), this cannot be done in mankind. 
If an ingenious inventor were set to 
devise a system for the purpose of 
heading off completely anything of 
this sort, he could hardly produce one 
so effective as the one found in nature. 
This might rather seem devised to the 
end of giving the greatest possible 
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variety ; of yielding the extremes of 
diversity at any one time ; of inducing 
most thorough-going and continuous 
changes as generations pass. Personi- 
fied nature might well be held to abhor 
uniformity and constancy, for the 
higher organisms. 

Is there no way by which the Eugeni- 
cist can circumvent this propensity of 
nature? Is there no way to substitute 
uniform excellence for extreme and 
heterogeneous variety ? 

Quite aside from the difficulty of 
getting agreement as to the human 
type that is to prevail, the enterprise 
is extremely difficult even from a merely 
technical standpoint. But a certain 
amount of effect could be produced by 
operating on statistical principles. 
While it is not certain that given 
superior parents will produce superior 
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offspring, nor particular inferior parents 
inferior offspring, it is true in the long 
run that a million superior parents will 
produce, on the whole, offspring of 
higher average grade than those pro- 
duced by a million inferior parents. 
If, therefore, on a grand scale, the 
superior parents could be induced to 
produce more offspring, the inferior 
ones fewer, this might on the whole 
raise very slowly the level of human 
kind. The uncertain element here is 
the great reservoir of genes held by 
the undistinguished individuals, con- 
stituting nine-tenths or more of 
humanity. From these come, through 
kaleidoscopic recombination of genes, 
a large proportion of the unusual 
individuals that occur—both those that 
are superior and those that are inferior. 
If all these unusual individuals, above 
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and below the commonplace, could be 
cut off as parents, they would be 
replaced in at least large measure from 
the unusual progeny of the large 
commonplace group. 

But whatever eugenic measures are 
attempted, so long as biparental inherit- 
ance is kept up, the variety, the 
surprises, the perplexities, the melo- 
drama, that now present themselves 
among the fruits of the human vine 
will continue. Capitalists will con- 
tinue to produce artists, poets, social- 
ists, and labourers ; labouring men will 
give birth to capitalists, to philosophers, 
to men of science; fools will produce 
wise men and wise men will produce 
fools ; who mounts will fall, who falls 
will mount; and all the kinds of 
problems presented to society by the 
turns of the invisible wheel will remain. 
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They may be softened by improvement 
of conditions, by increase of knowledge, 
and perhaps by selective eugenics ; 
but they will not disappear so long as 
biparental reproduction continues. 
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TO-DAY AND TO-MORROW 


FROM THE REVIEWS 


Times Literary Supplement: ‘‘ An entertaining 
series of vivacious and stimulating studies of 
modern tendencies.”’ 

Spectator: ‘‘ Scintillating monographs.”’ 

Observer: ‘‘ There seems no reason why the 
brilliant To-day and To-morrow Series should 
come to an end for a century of to-morrows. 
At first it seemed impossible for the publishers 
to keep up the sport through a dozen volumes, 
but the series already runs to more than two 
score. A remarkable series .. .’’ 

Datly Telegraph: ‘‘ This admirable series of 
essays, provocative and brilliant.’’ 

Nation: ‘‘ We are able to peer into the future 
by means of that brilliant series [which] will 
constitute a precious document upon the 
present time.’’—T7T. S. Eliot. 

Manchester Dispatch : ‘‘ The more one reads of 
these pamphlets, the more avid becomes the 
appetite. We hope the list is endless.” 

Irish Statesman: ‘“‘ Full of lively controversy.”’ 

Daily Herald : ‘‘ This series has given us many 
monographs of brilliance and discernment. ... 
The stylistic excellencies of this provocative 
series.’’ 

Field : ‘‘ We have long desired to express the 
deep admiration felt by every thinking 
scholar and worker at the present day for this 
series. We must pay tribute to the high 
standard of thought and expression they 
maintain. As small gift-books, austerely yet 
prettily produced, they remain unequalled 
of their kind. We can give but the briefest 
suggestions of their value to the student, 
the politician, and the voter... .’’ 

New York World: ‘‘ Holds the palm in the 
speculative and interpretative thought of the 
age.”’ 
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TO-DAY AND TO-MORROW 
VOLUMES READY 


Daedalus, or Science and the Future. 
By J. B. S. HALDANE, Reader in 
Biochemistry, University of Cambridge. 
Seventh impression. 

“A fascinating and daring little book.” 
—Westminster Gazette. ‘‘ The essay is brilliant, 
sparkling with wit and _ bristling with 
challenges.’’—British Medical Journal. 

‘‘ Predicts the most startling changes.” 
—Morning Post. 

Callinicus, a Defence of Chemical War- 
fare. By J. B. S. HALDANE. Second 
impression. 

‘‘Mr Haldane’s brilliant study.’’—Times 
Leading Article. ‘‘ A book to be read by every 
intelligent adult.’’—Spectatory. ‘‘ This brilliant 
little monograph.”— Daily News. 


Icarus, or the Future of Science. By 


BERTRAND RUSSELL, F.R.S. Fourth 
impression. 
‘Utter pessimism.’’ — Observer. ** Mr 


Russell refuses to believe that the progress 
of Science must be a boon to mankind.’’— 
Morning Post. ‘‘ A stimulating book, that 
leaves one not at all discouraged.’’—Daztly 
Herald. 


What I Believe. By BERTRAND RUSSELL, 


F.R.S. Third impression. 

‘““One of the most brilliant and thought- 
stimulating little books I have read—a better 
book even than Icarus.’’—Nation. ‘* Simply 
and brilliantly written.’’-—Nature. “In 
stabbing sentences he punctures the bubble of 
cruelty, envy, narrowness, and ill-will which 
those in authority call their morals.’’—New 
Leader. 
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Tantalus, or the Future of Man. By 
F. C. S. SCHILLER, D.Sc., Fellow of 
Corpus Christi College, Oxford. Second 
impression. 

“They are all (Daedalus, Icarus, and 
Tantalus) brilliantly clever, and they supple- 
ment or correct one another.’’—Dean Inge, 
in Morning Post. ‘‘ Immensely valuable and 
infinitely readable.’—Daitly News. ‘ Lhe 
book of the week.’’—Spectator. 


Cassandra, or the Future of the British 
Empire. By F. C. S. SCHILLER, D.Sc. 
‘‘We commend it to the complacent of all 
parties.’”’—-Saturday Review. ‘‘ The book is 
small, but very, very weighty; brilliantly 
written, it ought to be read by all shades of 
politicians and students of politics.’’— York- 
shive Post. ‘‘ Yet another addition to that 
bright constellation of pamphlets.’’—Spectator. 


Quo Vadimus? Glimpses of the Future. 
By E. E. FouRNIER D’ALBE, D.Sc., 
Second Impression. 

‘*‘ A wonderful vision of the future. A book 
that will be talked about.’’—Datly Graphic. 
‘‘ A remarkable contribution to a remarkable 
series.’’—Manchester Dispatch. ‘ Interesting 
and singularly plausible.”—Datly Telegraph. 


Thrasymachups, the Future of Morals. 
By C. E. M. Joap, author of ‘‘ The 
Babbitt Warren,’’etc. Second impression. 

** His provocative book.’’—Gra phic. 
‘Written in a style of deliberate brilliance.’’ 
—Times Literary Supplement. ‘* As outspoken 
and unequivocal a contribution as could well 
be imagined. Even those readers who dissent 
will be forced to recognize the admirable 
clarity with which he states his case. A book 
that will startle.’”—-Datly Chronicle. 
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Lysistrata, or Woman’s Future and 
Future Woman. By ANTHONY M. 
Lupovici, author of “‘A Defence of 


Aristocracy,” etc. Second Impression. 

‘‘A stimulating book. Volumes would be 
needed to deal, in the fullness his work pro- 
vokes, with all the problems raised.’’—Sunday 
Times. ‘‘ Pro-feminine but anti-feministic.”’ 
—Scotsman. ‘‘ Full of brilhant common- 
sense.’’—Observer. 


Hypatia, or Woman and Knowledge. By 
Mrs BERTRAND RUSSELL. With a 


frontispiece. Third impression. 

An answer to Lysistrata. ‘‘ A passionate 
vindication of the rights of woman.’’— 
Manchester Guardian. ‘‘ Says a number of 
things that sensible women have been wanting 
publicly said for a long time.’’—Datly Herald. 


Hephaestus, the Soul of the Machine. 
By E. E. FOURNIER b’ALBE, D.Sc. 
“A worthy contribution to this interesting 
series. A delightful and thought-provoking 
essay.’”’—Birmingham Post. ‘‘ There is a 
special pleasure in meeting with a book like 
Hephaestus. The author has the merit of really 
understanding what he is talking about.’’ 
—Engineering. “An exceedingly clever 
defence of machinery.’’—Architects’ Journal. 


The Passing of the Phantoms: a Study 
of Evolutionary Psychology and Morals. 
By C. J. PATTEN, Professor of Anatomy, 
Sheffield University. With 4 Plates. 

‘* Readers of Daedalus, Icarus and Tanialus, 
will be grateful for an excellent presentation 
of yet another point of view.’’— Yorkshire 
Post. ‘‘ This bright and bracing little book.’’ 
Litevavy Guide. ‘‘ Interesting and original.’ 
—Medical Times. 
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The Mongol in our Midst: a Study of 
Man and his Three Faces. By F. G. 
CROOKSHANK, M.D., F.R.C.P. With 28 


Plates. Second Edition, revised. 

‘‘ A brilliant piece of speculative induction.” 
—Saturday Review. ‘‘ An extremely interest- 
ing and suggestive book, which will reward 
careful reading.’’—Sunday Times. ‘‘ The 
pictures carry fearful conviction.’’—Datly 
Herald. 

The Conquest of Cancer. By H. W. S. 
WRIGHT, M.S., F.R.C.S. Introduction 


by F. G. CROOKSHANK, M.D. 

‘‘Eminently suitable for general reading. 
The problem is fairly and lucidly presented. 
One merit of Mr Wright’s plan is that he tells 
people what, in his judgment, they can best 
do, here and now.’’—From the Introduction. 


Pygmalion, or the Doctor of the Future. 


By R. McNair WILSON, M.B. 

‘‘Dr Wilson has added a brilliant essay 
to this series.’’-—-Times Literary Supplement. 
‘* This is a very little book, but there is much 
wisdom in it.’—Evening Standard, ‘‘ No 
doctor worth his salt would venture to say that 
Dr Wilson was wrong.’’—Daily Herald, 
Prometheus, or Biology and the Ad- 
vancement of Man. By H. S. JENNINGS, 
Professor of Zoology, Johns Hopkins 
University. 

‘* This volume is one of the most remarkable 
that has yet appeared in this series. Certainly 
the information it contains will be new to most 
educated laymen. It is essentially a discussion 
of ... heredity and environment, and it 
clearly establishes the fact that the current 
use of these terms has. no _ scientific 
justification.’’—Times Literary Supplement. 
“‘An exceedingly brilliant book.’’—New Leader. 


TO-DAY AND TO-MORROW 


Narcissus: an Anatomy of Clothes. By 


GERALD HEARD. With 1g illustrations. 

‘““A most suggestive book.’”—Nation. 
‘‘ Irresistible. Reading it is like a switchback 
journey. Starting from prehistoric times we 
rocket down the _ ages.’”—Daily News. 
‘‘ Interesting, provocative, and entertaining.’’ 


—Queen. 


Thamyris, or Is There a Future for 
Poetry? By R. C. TREVELYAN. 
‘* Learned, sensible, and very well-written.’’ 
—A ffable Hawk, in New Stateeman. ‘‘ Very 
suggestive.”’— J. C. Squire, in Observer. 
‘““A very charming piece of work, I agree 
with all, or at any rate, almost all its con- 
clusions.’’—J. St Loe Strachey, in Spectator. 


Proteus, or the Future of Intelligence. 
By VERNON LEE, author of “ Satan the 


Waster,”’ etc. 

‘““W: should like to follow the author’s 
suggestions as to the effect of intelligence on 
the future of Ethics, Aesthetics, and Manners. 
Her book is profoundly stimulating and should 
be read by everyone.’’—Outlook. ‘‘ A concise, 
suggestive piece of work.’’—Saturday Review. 


Timotheus, the Future of the Theatre. 
By BonamMy DoBREE, author of*‘Restor- 


ation Drama,’’ etc. 

‘A witty, mischievous little book, to be 
read with delight.’”—Times Literary Supple- 
ment. ‘‘ This is a delightfully witty book.’’ 
—Scotsman. ‘‘In a subtly satirical vein he 
visualizes various kinds of theatres in 200 years’ 
time. His gay little book makes delightful 
reading.” —Nation. 
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Paris, or the Future of War. By Captain 
B. H. LIpDELL HART. 

“A companion volume to Callinicus. 
A gem of close thinking and deduction.” 
—Observer. ‘‘ A noteworthy contribution to 
a problem of concern to every citizen in this 
country.’’—Daily Chronicle. ‘' There is some 
lively thinking about the future of war in 
Paris, just added to this set of live-wire 
pamphlets on big subjects.’’—Manchester 
Guardian. 


Wireless Possibilities. By Professor 
A. M. Low. With 4 diagrams. 


‘‘As might be expected from an inventor 
who is always so fresh, he has many inter- 
esting things to say.’’—Evening Standard. 
‘“‘The mantle of Blake has fallen upon the 
physicists. To them we look for visions, and 
we find them in this book.’’—New Statesman. 


Perseus: of Dragons. By H. F. Scott 


STOKES. With 2 illustrations. 

‘‘ A diverting little book, chock-full of ideas 
Mr Stokes’ dragon-lore is both quaint and 
various.””—Morning Post. ‘‘ Very amusingly 
written, and a mine of curious knowledge for 
which the discerning reader will find many 
uses .’’-—Glasgow Herald. 


Lycurgus, or the Future of Law. By 
E.S. P. HAYNEs, author of “‘ Concerning 


Solicitors,’’ etc. 

‘* An interesting and concisely written book.” 
—Yorkshive Post. ‘‘ He roundly declares that 
English criminal law is a blend of barbaric 
violence, medieval prejudices and modern 
fallacies. ... A humane and conscientious 
investigation.” —T.P.’s Weekly. ‘‘ A thought- 
ful book—deserves careful reading.’’—Law 
Times. 
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Euterpe, or the Future of Art. By 
LIONEL R. McCotvin, author of ‘ The 


Theory of Book-Selection.”’ 

‘* Discusses briefly, but very suggestively, 
the problem of the future of art in relation to 
the public.”’——Saturday Review. ‘‘ Another 
indictment of machinery as a soul-destroyer 
. .. Mr Colvin has the courage to suggest 
solutions.’’—Westminster Gazette. ‘*This is 
altogether a much-needed book.’’—New 
Leader. 

Pegasus, or Problems of Transport. 
By Colonel J. F. C. FULLER, author of 
‘* The Reformation of War,’’ etc. With 


8 Plates. 

‘‘ The foremost military prophet of the day 
propounds a solution for industrial and 
unemployment problems. It is a bold essay 

. and calls for the attention of all con- 
cerned with imperial problems.’’—Datly 
Telegraph, ‘‘ Practical, timely, very inter- 
esting and very important.’—/j/. St Loe 
Strachey, in Spectator. 

Atlantis, or America and the Future. 


By Colonel J. F. C. FULLER. 

‘* Candid and caustic.”—Observer. ‘‘ Many 
hard things have been said about America, 
but few quite so bitter and caustic as these.”’ 
—Daily Sketch. ‘‘ He can conjure up possi- 
bilities of a new Atlantis.’’—Clarion. 

Midas, or the United States and the 
Future. By C. H. BRETHERTON, author 


of “‘ The Real Ireland,” etc. 

_ A companion volume to Aflantis. ‘‘ Full of 
astute observations and acute reflections .. . 
this wise and witty pamphlet, a provocation 
to the thought that is creative.’’—Morning 
Post. ‘‘A punch in every paragraph. One 
could hardly ask for more ‘meat.’’’—Spectator. 
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Nuntius, or Advertising and its Future. 


By GILBERT RUSSELL. 

‘‘ Expresses the philosophy of advertising 
concisely and well.’’—Observer. ‘‘ It is doubt- 
ful if a more straishtforward exposition of 
the part advertising plays in our public and 
private life has been written.’’—Manchester 
Guardian. 


Birth Control and the State: a Plea 
and a Forecast. By C. P. BLACKER, 


M.C., M.A., M.R.C.S., L.R.C.P. 

“ A very careful summary.’’— Times Literary 
Supplement. ‘‘ A temperate and scholarly 
survey of the arguments for and against the 
encouragement of the practice of birth control.”* 
—Lancet. ‘' He writes lucidly, moderately, 
and from wide knowledge; his book un- 
doubtedly gives a better understanding of the 
subject than any other brief account we know. 
It also suggests a policy.’”-—Saturday Review. 


Ouroboros, or the Mechanical Extension 
of Mankind. By GARET GARRETT. 

“‘ This brilliant and provoking little book.’’ 
—Observer. ‘A significant and thoughtful 
essay, calculated in parts to make our flesh 
creep.”—-Spectator. ‘‘ A brilliant writer, Mr 
Garrett is a remarkable man. He explains 
something of the enormous change the machine 
has made in life.’”’-—Datly Express. 


Artifex, or the Future of Craftsmanship. 
By JoHN GLoaG, author of “ Time, 


Taste, and Furniture.” 

‘‘An able and interesting summary of the 
history of craftsmanship in the past, a direct 
criticism of the present, and at the end his 
hopes for the future. Mr Gloag’s real con- 
tribution to the future of craftsmanship is 
his discussion of the uses of machinery.’’ 
—Times Literary Supplement. 
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Plato’s American Republic. By J. 


DOUGLAS WoopDRUFF. Third tmpression. 
““Uses the form of the Socratic dialogue 
with devastating success. A gently malicious 
wit sparkles in every page.’’—Sunday Times. 
*‘ Having deliberately set himself an almost 
impossible task, has succeeded beyond belief.’’ 
—Saturday Review. ‘‘ Quite the liveliest 
even of this spirited series.’’——Observer. 
Orpheus, or the Music of the Future. By 
W. J. TURNER, author of ‘‘ Music and 
Life,’’ Second impression. 

‘‘A book on music that we can read not 
merely once, but twice or thrice. Mr Turner 
has given us some of the finest thinking upon 
Beethoven that I have ever met with.’’— 
Ernest Newman in Sunday Times. “A 
brilliant essay in contemporary philosophy.’’ 
—Outiook. ‘‘ The fruit of real knowledge and 
understanding.’’—New Statesman. 

Terpander, or Music and the Future. By 


E. J. DENT, author of ‘“‘Mozart’s Operas.”’ 
‘‘In Orpheus Mr.Turner made a brilliant 
voyage in search of first principles. Mr Dent’s 
book is a skilful review of the development of 
music. It is the most succinct and stimulating 
essay on music I have found. .. .”—Musical 
News. ‘“‘ Remarkably able and stimulating.’’ 
—Times Literary Supplement. ‘‘ There is hardly 
another critic alive who could sum up contem- 
porary tendencies so neatly.’’—Spectator. 


Sibylla, or the Revival of Prophecy. By 
C. A. MAcE, University of St. Andrew’s. 


‘‘An entertaining and instructive pamphlet.’ 
—Morning Post. ‘‘ Places a nightmare before 
us very ably and_ wittily.”— Spectator. 
‘‘ Passages in it are excellent satire, but on 
the whole Mr Mace’s speculations may be 
taken as a trustworthy guide ... to modern 
scientific thought.”—Birmingham Post. 
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Lucullus, or the Food of the Future. By 
OLGA HARTLEY and Mrs C. F. LEYEL, 
authors of ‘‘The Gentle Art of Cookery.” 


“This is a clever and witty little volume 
in an entertaining series, and it makes enchant- 
ing reading.”—Times Literary Supplement. 
‘“‘Opens witb a brilliant picture of modern 
man, living in a vacuum-cleaned, steam- 
heated, credit-furnished suburban mansion 
“with a wolf in the basement ’—the wolf of 
hunger. This banquet of epigrams.’’— 
Spectator. 

Procrustes, or the Future of English 
Education. By M. ALDERTON PINK. 
‘‘ Undoubtedly he makes out a very good 
case.’’—Datly Herald. ‘‘ This interesting 
addition to the series.”—Times Educational 
Supplement. ‘‘ Intends to be challenging and 
succeeds in being so. All fit readers will find 
it stimulating.’’—-Northern Echo. 

The Future of Futurism. By JOHN 
RODKER. 

‘“‘Mr Rodker is up-to-the-minute, and he 
has accomplished a considerable feat in writing 
on such a vague subject, 92 extremely inter- 
esting pages.’—T. S. Eliot, in Natton. 
‘‘ There are a good many things in this book 
which are of interest.”’—TZimes Literary 
Supplement. 

Pomona, or the Future of English. By 
BASIL DE SELINCOURT, author of ‘‘ The 


English Secret ”’, etc. 

‘‘The future of English is discusssed fully 
and with fascinating interest.’’—Morning 
Post. ‘*‘ Full of wise thoughts and happy 
words.’’—Times Literary Supplement. ‘' His 
later pages must stir the blood of any man 
who loves his country and her poetry. /. C. 
Squire, in Observer. ‘‘ His finely-conceived 
essay.”’—Manchester Guardian. 
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TO-DAY AND TO-MORROW 


Balbus, or the Future of Architecture 
By CHRISTIAN BARMAN, editor of ‘‘ The 


Architects’ Journal ”’. 

‘‘ A really brilliant addition to this already 
distinguished series. The reading of Balbus 
will give much data for intelligent prophecy, 
and incidentally, an hour or so of excellent 
entertainment.’’—Speciator. ‘‘ Most readable 
and reasonable. We can recommend it 
warmly.’’—New Statesman. ‘“‘ This intriguing 
little book.’’——-Connoisseur. 

Apella, or the Future of the Jews. By 
A QUARTERLY REVIEWER. 

““ Cogent, because of brevity and a magni- 
ficent prose style, this book wins our quiet 
praise. It is a fine pamphlet, adding to the 
value of the series, and should not be missed.’’ 
—Spectator. ‘‘A notable addition to this 
excellent series. His arguments are a provoca- 
tion to fruitful thinking.’’-—Morning Post. 

The Dance of Giva, or Life’s Unity and 


Rhythm. By CoLiLum. 

‘It has substance and thought in it. The 
author is very much alive and responsive to 
the movements of to-day which seek to unite 
the best thought of East and West, and dis- 
cusses Mussolini and Jagadis Bose with 
perspicacity.’’—Spectator. 

Lars Porsena, or the Future of Swearing 
and Improper Language. By ROBERT 
GRAVES, Second impression. 

‘““Goes uncommonly well, and deserves 
to.’’—Observer. ‘‘ Not for squeamish readers.’’ 
—Spectator. ‘‘ Nomore amusingly unexpected 
contribution has been made to this series. 
A deliciously ironical affair.’’— Bystander. 
‘His highly entertaining essay is as full as 
the current standard of printers and police 
will allow.’’—New Statesman, ‘‘ Humour and 
style are beyond criticism.’’—Irish Statesman. 
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TO-DAY AND TO-MORROW 


Socrates, or the Emancipation of Man- 
kind. By H. F. CARLILL. 


‘‘ Devotes a specially lively section to the 
herd instinct.’’-—Times. ‘‘ Emancipation ’’ 
comes through knowledge. The _ process 
making for this freedom is described with 
wit and sanity in Socrates,.’’—Scotsman. 
‘‘ Deals with the trend of modern psychology 
in a way that grips the interest. We trust 
it will gain a wide circulation.’’—Clarion, 
Delphos, or the Future of International 
Language. By E. SYLviA PANKHURST. 

‘“‘ Equal to anything yet produced in this 
brilliant series. Miss Pankhurst states very 
clearly what all thinking people must soon 
come to believe, that an international language 
would be one of the greatest assets of modern 
Civilization.’’—Spectator. ‘‘ A most readable 
book, full of enthusiasm, an important con- 
tribution to this thorny subject.’’ 

—International Language. 
Gallio, or the Tyranny of Science. By 
J. W. N. SULLIVAN, author of “A 


History of Mathematics.” 

“‘ So packed with ideas that it is not possible 
to give any adequate résumé of its contents.”’ 
—Times Literary Supplement. ‘‘ His remark- 
able monograph, his devastating summary of 
materialism, his insight into the puerilities of 
many psycho-analysts. . . . This pocket 
Novum Organum.’’—Spectaior. 

Apollonius, or the Future of Psychical 
Research. By E. N. BENNETT, author 


of ‘‘ Problems of Village Life,’ etc. 

‘“‘ A sane, temperate and suggestive survey 
of a field of inquiry which is slowly but surely 
pushing to the front.’’— Times Literary Supple- 
ment. “ His exposition of the case for psychic 
research is lucid and interesting.’’—Scotsman. 
“* Displays the right temper, admirably con- 
ceived, skilfully executed.’’—-Liverpool Post. 
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TO-DAY AND TO-MORROW 


Aeolus, or the Future of the Flying 
Machine. By OLIVER STEWART. 

‘‘ Both his wit and his expertness save him 
from the nonsensical-fantastic. There is 
nothing vague or sloppy in these imaginative 
forecasts.’’— Datly News. ‘* He is to be con- 
gratulated. His book is small, but it is so 
delightfully funny that it is well worth the 
price, and there really are sensible ideas 
behind the jesting.’’—Aeroplane. 


Stentor, or the Press of To-Day and 


To-Morrow. By DAVID OCKHAM. 

‘“‘ This provocative volume, of which the chief 
point is the growing danger of newspaper com- 
bines.’’—Liverpool Post. ‘‘ What pleases me 
most is his protests against ‘ bastard journal- 
ism.’ ’’— Financial News. 


Rusticus, or the Future of the Country- 
side. By MARTIN S. BRIGGS, F.R.1.B.A. 
‘‘ Any attempt to stem the tide of ugliness 
which is sweeping over our conntryside 
deserves our gratitude, and it is with especial 
pleasure that we hail the appearance of 
Rusticus, a brief but vigorous onslaught on 
our stupidity. Few of the fifty volumes [of 
this series] capture our imagination as does 
this one.’’— Daily Telegraph, 


Janus, or the Conquest of War. By 
WILLIAM MCDOUGALL, M.B., F.R.S. 
Reviews all the chief causes of war and 
shows their roots to lie in the fear of aggression. 
Surveys all the more important suggestions 
for the avoidance of war, and shows them to 
be either impossible, useless, or dangerous. 
Finally recommends an international air-force 
as the only remedy and answers all objections 
to it. 
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TO-DAY AND TO-MORROW 


NEARLY READY 


Vulcan, or the Future of Labour. By 
CECIL CHISHOLM. 
This stimulating book considers industry 
from the point of view of methods of efficiency 
and industrial organization. 


Clio, or the Future of History. By 
ANDRE MAUROIS. 

A whimsical and fantastic picture of the 
world in the not-so-far distant future, showing 
the power of a world press organization. 

Hymen, or the Future of Marriage. By 
NORMAN HAIRE. 


IN PREPARATION 


Caledonia, or the Future of the Scots. 
By G. M. THOMSON. 

Lares et Penates, or the Future of the 
Home. By H. J. BIRNSTINGL. 

Bacchus, or the Future of Wine. By 
P. MORTON SHAND. 

Mercurius, or the World on Wings. 
By C. THOMPSON WALKER. 

The Future of Chemistry. By T. W. 
JONES. 


The Future of India. By T. EARLE 
WELBY. 


The Future of Films. By ERNEST 
BETTS. 
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